l-3,3 0 0 0 -Diisopropyl-1,1 0 0 0 -(propane-1,3-diyl)bis(1,3-diazinan-2-ylidene)]bis-[bromido(g 4 -cycloocta-1,5-diene)rhodium(I)]
Related literature
For general background on the development of N-heterocyclic carbenes (NHC) as replacements for phosphines in the area of organometallic catalysis and Rh-NHC-based complexes, see: Herrmann et al. (1996 Herrmann et al. ( , 1997 ; Mayr et al. (2004) ; Díez-Gonzá lez et al. (2009) . For examples of the application of Rh I complexes as catalysts in hydroformylation reactions, see: Evans et al. (1968) ; Reindl et al. (2013) . For the synthesis of homobimetallic Rh I -NHC complexes and their application as catalysts in hydrosilylations, see: Huckaba et al. (2013) .
Experimental
Crystal data [Rh 2 Br 2 (C 8 H 12 ) 2 (C 17 
Comment
The hydroformylation reaction is one of the most important catalytic reactions at an industrial level that can be employed for the conversion of alkenes, carbon monoxide and hydrogen into aldehydes and alcohols. Most of the hydroformylation catalysts so far were based on rhodium and phosphine ligands (e.g., the Wilkinson-catalyst [RhCl(PPh 3 ) 3 ] (Evans et al., 1968) . However, phosphine ligands have some common disadvantages as they are easily oxidized by molecular oxygen in solution. Furthermore, phosphines and CO show similar binding constants to rhodium. Due to the fact that CO-pressures applied during hydroformylation are quite high, an excess of phosphine is required to generate a sterically demanding environment around the active rhodium-center, a prerequisite for high n/iso-ratios. N-heterocyclic carbenes (NHCs), owing to their strong σ donation and the excellent stability, have been widely applied as an ideal replacement for phosphines in the area of organometallic catalysis (Díez-González et al., 2009) . Within that context, homobimetallic rhodium(I) NHC complexes have been reported to represent versatile catalysts for the hydrosilylation of e.g. aldehydes, ketones, alkenes, nitriles, isocyanates and tertiary amides. (Huckaba et al., 2013) . The title compound was prepared by the reaction of 3,3′-(propane-1,3-diyl)bis(1-isopropyl-3,4,5,6-tetrahydropyrimidin-1-ium) bromide and [{Rh(cod)Cl} 2 ] in anhydrous THF. It crystallizes in the space group Pbca (No.61). The structure exhibits a typical pesudo-square planar ligand environment for the Rh(I) centers which are coordinated by a bidentate cycloocta-1,5-diene (cod) ligand, one carbon atom of the bridging bis-N-heterocyclic carbene ligand and one bromide atom. The molecular structure is closely similar to that of the recently reported compounds bromo(η 4 -1,5-cyclooctadiene){1,3-bis(2-propyl)-3,4,5,6-tetrahydropyrimidin-2-ylidene}rhodium and bromo(η 4 -1,5-cyclooctadiene){1,3-dimesityl-3,4,5,6-tetrahydropyrimidin-2-yl-idene}rhodium (Mayr et al., 2004) .
Experimental
[{Rh(cod)Cl} 2 ] (200 mg, 0.47 mmol) was dissolved in anhydrous THF (5 ml), and lithium tert-butoxide (91 mg, 1.14 mmol) was added under vigorous stirring. The mixture was stirred for another 30 min at room temperature, then 3,3′-(propane-1,3-diyl)bis(1-isopropyl-3,4,5,6-tetrahydropyrimidin-1-ium)bromide (220 mg, 0.49 mmol) was added. The reaction mixture was stirred overnight at 65°C, after this time TLC showed no further conversion. The solvent was removed in vacuo and the product was purified by column chromatography (silica gel) using dichloromethane:ethanol (250:4) as the mobile phase. The product eluted as a yellow band in the second fraction. The product fractions were pooled and evaporated to dryness to yield a yellow solid (230 mg, 56%). Yellow crystals suitable for X-ray analysis were obtained by layering pentane over a dilute solution of the title compound in CH 2 Cl 2 at -30°C.
Refinement
All hydrogen positions could be localised, but were only refined regularly with bond restraints of 93 pm at the double bonds of cyclooctadiene (C1, C2, C5, C6, C9, C10, C13 and C14). All other hydrogens were calculated by geometrical methods and refined as a riding model with temperature factors U eq 1.2 or 1.5 (methyl groups) times higher than their linked carbon atoms. 
Computing details

Figure 1
Molecular structure of the title molecule with displacement ellipsoids drawn at the 30% probability level.
[µ-3,3′-Diisopropyl-1,1′-(propane-1,3-diyl)bis(1,3-diazinan-2-ylidene)]bis[bromido(η 4 -cycloocta-1,5diene)rhodium(I)]
Crystal data 
Data collection
Nonius KappaCCD diffractometer Radiation source: fine-focus sealed tube Graphite monochromator Detector resolution: 9.1 pixels mm -1 phi and ω scans Absorption correction: multi-scan (SORTAV; Blessing, 1995) T min = 0.432, T max = 0.755 57878 measured reflections 6186 independent reflections 5045 reflections with I > 2σ(I) 
